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SPECIFICATION 
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TO ALL WHOM IT MAY CONCERN: 

BE IT KNOWN that WE, Frank Berrenbaum, Ulrich Buttel, and Gerritt 
A.B. have invented new and useful improvements in a 

METHOD AND APPARATUS FOR SEALING AND CUTTING OF FOIL TUBES 

of which the following is a specification: 


CLAIM OF PRIORITY 

This application claims the benefit of German Patent Application Serial No. 
102 41 592.7, filed 5 SPETEMBER 2002. 

This application claims the benefit of U.S. Provisional Patent Application 
Serial No. 60/480,700, filed 23 JUNE 2003, entitled "PROCEDURE AND 
DEVICE FOR SEALING AND CUTTING OF FOIL TUBES." This provisional 
application is incorporated herein as if fully set forth. 
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BACKGROUND OF THE INVENTION 


1 . Field of the Invention: 

The present invention is directed to a method of lengthways sealing and cutting of 
a foil tube. The foil tube has at least two layers lying on each other and is made of 
10 thermoplastic synthetic material. The foil tube is brought to a device suitable for 
the sealing and cutting in accordance with the present invention. 

Additionally, the invention is directed to an apparatus for the sealing and cutting of 
such a foil tube. The invention has application in that at least one foil tube results 
1 5 into a tube of reduced width. 

The invention has application in the production of garbage bags and in the 
production of bags for the receiving of food, such as thin thermoplastic foils 
produced in long double-layered tubes. 
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2. Description of the Prior Art: 

In prior art processing systems, the layered films are first cut longitudinally and 
then immediately sealed with each other at the cut edges by heat influence. 

25 

The foil tube is brought to a blade over a mostly convex conducting metal. The 
blade first splits the tube with the edge at the front. The foil is also being heated by 
means of a seal strip and melts the cut edges of the tube together. The melted 
edges connect themselves in a lengthways seal seam. 

30 

The prior art process is known as a "Slit Seal" procedure. The lengthways seal 
seam has a characteristic bead of material that increases the overall thickness of 
the foil by more than 20% of the foil thickness. When winding the tubes 
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5 manufactured in this manner, the possible diameter of the rolls will be limited by 
the accumulated diameter of the built up edges, which arises by the Slit Seal 
procedures. The seam strength moreover decreases particularly with increasing foil 
thickness. 


10 A further disadvantage is that when the film is guided over a convex plate, 
electrostatic charges build-up and wrinkles are a likely result. Additionally, during 
the slit sea! procedure, the sealing elements emit considerable heat that needs to 
be eliminated by an intricate water-cooling system. Finally, the melted foil, as it 
passes over the convex plate, can create a build up of thermoplastic strings or 

1 5 spiders that require the periodic removal from the plate. 
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SUMMARY OF THE INVENTION 


A procedure and device is provided for longitudinal sealing and cutting of a film 
web, in particular a foil tube, in which the film web shows at least two layers of 
film, made of thermoplastic synthetic material, and in which the film web is sealed 
10 and cut in a continuous process by leading it through the device. The film first 
contacts the heating element in order to seal the two film layers by welding. Next, 
a cutting element is used to cut this sealed seam in the middle of the seam by 
guiding the film web over the cutting element. This dividends the sealed seam into 
at least two partial film tubes. 

15 

It is one objective of the present invention to create a procedure for the sealing and 
cutting of such foils, that can be converted with simple and economical means and 
produces stable seal seams at high processing speeds, without the characteristic 
bead and build up of spiders. 

20 

It another objective of the present invention to create a device for the execution of 
the procedure that stands out due to a simple and compact construction. 

The present invention first welds the surfaces of the two film-layers together, 
25 followed by a cutting action in the sealed area along a stripe. According to the 
invention the process is first sealing and then cutting. 

For this purpose, according to the invented procedure, the double-layered film is led 
flatly over a stationary heating element, in order to achieve a seal by merging the 
30 film-layers with each other. The created seal seam is then led over a knife, which 
divides the sealed film tube along the seal seam, particularly in the middle of the 
seal seam. 
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5 The above as well as additional objectives, features, and advantages will become 
apparent in the following description. 
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BRIEF DESCRIPTION OF THE DRAWINGS 


The novel features believed characteristic of the invention are set forth in the 
appended claims. The invention itself however, as well as a preferred mode of use, 
further objectives and advantages thereof, will best be understood by reference to the 
1 0 following detailed description of the preferred embodiment when read in conjunction 
with the accompanying drawings, wherein: 

Figure 1 is a longitudinal section of the invented device; 
1 5 Figure 2 is a cross-cut section of the device according to invention; and 
Figure 3 is a detail from the longitudinal section. 
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DETAILED DESCRIPTION OF THE INVENTION 


The present invention is directed to a method of lengthways sealing and cutting of 
a foil tube. The foil tube has at least two layers lying on each other and is made of 
thermoplastic synthetic material. The foil tube is brought to a device suitable for 
the sealing and cutting in accordance with the present invention. 

Additionally, the invention is directed to an apparatus for the sealing and cutting of 
such a foil tube. The invention has application in that at least one foil tube results 
into a tube of reduced width. 

The invention has application in the production of garbage bags and in the 
production of bags for the receiving of food, such as thin thermoplastic foils 
produced in long double-layered tubes. 

During the extrusion or the further processing these comparatively broad tubes are 
cut into narrower double-layered films, which are sealed at the edges of the film. 
This results in the creation of more narrow tubes. 

These are rolled up for the finishing process, particularly for a subsequent 
crossways sealing on rolls. 

The plastic films have thickness of some few microns up to about 200 microns. 
Since the end products are mass-produced articles, high machine processing 
speeds are obtained (up to 250 meters per minute). 

In prior art processing systems, the layered films are first cut longitudinally and 
then immediately sealed with each other at the cut edges by heat influence. 
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5 The foil tube is brought to a blade over a mostly convex conducting metal. The 
blade first splits the tube with the edge at the front. The foil is also being heated by 
means of a seal strip and melts the cut edges of the tube together. The melted 
edges connect themselves in a lengthways seal seam. 

10 The prior art process is known as a "Slit Seal" procedure. The lengthways seal 
seam has a characteristic bead of material that increases the overall thickness of 
the foil by more than 20% of the foil thickness. When winding the tubes 
manufactured in this manner, the possible diameter of the rolls will be limited by 
the accumulated diameter of the built up edges, which arises by the Slit Seal 

1 5 procedures. The seam strength moreover decreases particularly with increasing foil 
thickness. 

A further disadvantage is that when the film is guided over a convex plate, 
electrostatic charges build-up and wrinkles are a likely result. Additionally, during 
20 the slit seal procedure, the sealing elements emit considerable heat that needs to 
be eliminated by an intricate water-cooling system. Finally, the melted foil, as it 
passes over the convex plate, can create a build up of thermoplastic strings or 
spiders that require the periodic removal from the plate. 

25 It is one objective of the present invention to create a procedure for the sealing and 
cutting of such foils, that can be converted with simple and economical means and 
produces stable seal seams at high processing speeds, without the characteristic 
bead and build up of spiders. 

30 It another objective of the present invention to create a device for the execution of 
the procedure that stands out due to a simple and compact construction. 

The present invention first welds the surfaces of the two film-layers together, 
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5 followed by a cutting action in the sealed area along a stripe. According to the 
invention the process is first sealing and then cutting. 

For this purpose, according to the invented procedure, the double-layered film is led 
flatly over a stationary heating element, in order to achieve a seal by merging the 
10 film-layers with each other. The created seal seam is then led over a knife, which 
divides the sealed film tube along the seal seam, particularly in the middle of the 
seal seam. 

Then the wide film tube can be confectioned or divided into at least two parallel 
15 tubes. The advantage of the procedure according to invention has to be 
emphasized: the film layers welded together on the surface accumulate far less of a 
bead than if welded together at the edges of the film layers. Therefore it is possible 
to produce more equal and steady rolls, which simplifies the handling and further 
processing fundamentally. 

20 

In particular, the procedure can simply, and with little machine effort, be carried 
out, if the foil tubes lying on each other are pressurized by the heating element that 
physically contact only one side of the foil. The heat that is necessary for the 
sealing will go through the so-called sandwich of film-layers, by lying on the 
25 heating element. 

Both foils melt, so that this one doesn't come only for a sticking together to unite it 
with the other foil, but that both foils weld together with each other and it comes 
to a permanent connection. 

30 

It is possible, with a special calibration of the heating element, to create a 
sequenced intermittent seal seam, which seals selectively the two film-layers on 
each other. It is however necessary for the production of watertight bags that a 
continuous sealing is managed by the heating element. Such a watertight 
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5 longitudinal seal can be made with this procedure at a high speed and with the 
highest strength. 

It has proved to be advantageous, by fixing the two film layers on each other, at 
least in the seal area, by a static charge. Through this, relative motions and air 

10 bubbles between the film layers are avoided, in order to achieve equal and constant 
seam strength. A device suitable for the realization of the procedure shows a 
bearing surface, on. which the foil tube is guided under pressure. Through this, an 
advantageous method of the support pressure is produced, because the bearing 
surface has a convex curvature, which is embraced by the film layers. Also the 

1 5 device includes a heating element, which seals the film layers, in order to create a 
film tube. This heating element can pressurize the foil tube to the bearing surface 
from above as well as from below. 

As explained in the following, it is, however, particularly simple and thereby 
20 advantageous, if the heating element is integrated approximately in the level of the 
bearing surface and the heat to seal the film layers, reaches, in reference to the 
bearing surface, the foil from "below". Due to the fact that the heating element is 
also the cutting element, means that the longitudinal seam can only be cut in the 
middle. 

25 

In order to minimize the friction, reduce scratching of the foil tube, and avoid the 
build up of a static charge, it is advantageous, if the bearing surface is formed by a 
rotate-able stored roller, on which the film is supported over its angular range. The 
angular range can be up to 180° and is adjustable in a preferred execute mode. 

30 

Therefore a pulley can be ordered in front and/or behind of the roller, in order to 
adjust the size of the angular range and therefore also the bearing surface. 

The film will only be led over idling rollers, in order to minimize static charge and 
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5 wrinkles, even if the web-tension is very high. 

It is constructively very simple, and therefore advantageous, if the heating element 
is integrated into the roller. That is why the main roller has a cut out, in which the 
heating element is tightly integrated. 

10 

The heating element has a heating surface, which lies approximately in the level of 
the waltzing surface or even a little above of it. Therefore the film web is led over 
the roller in order to get in contact with the heating element so that the effective 
heat transferred by the heating element creates a longitudinal seal. In a particularly 
15 simple form, the heating element is made out of a particularly round or flat 
resistance wire, which surface is in contact with the film layers. The resistance 
wire is provided by a current source. Accordingly to invention it is ensured, that the 
energy consumption and the warmth irradiation are low, and that no cooling is 
required. 

20 

In order to create a device as compact as possible, it is advantageous if the cutting 
element with a blade is directly attached to the heating element in extent direction 
of the roller. In the ideal case, the cutting element and the heating element are 
summarized in a common component, the so-called seal/cut element. 

25 

As explained in the following example, the seal/cut element function can be simply 
carried out by the resistance wire. Constructively, it has to be preferred, 
particularly, if several ball bearing waltzing elements behind each other, are ordered 
on a common axis, in which seal/cut elements are respectively ordered between the 
30 two waltzing elements. So a foil tube can be shared in several partial tubes at the 
same time. 

In order to create an increased flexibility of the device, it has to be able to seal and 
cut several sizes of film web. It also has to be capable to seal and cut as many as 
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5 required film tubes out of one tube. It is also advantageous, if the roller is 
modularly built up, and if the axis can be provided with several roller elements with 
seal/cut elements between them. It is also advantageous, if the roller and/or the 
roller elements are adjustable in an axial direction on the axis. 

10 Figure 1 shows a device for sealing and cutting of a foil tube 7 (to Figure 2), which 
in this case a blown film tube with two film layers laying on each other. The 
shown device divides the foil tube into two partial tubes with the correspondingly 
halved web width and also the halved perimeter. As a bearing surface, at which 
the film layers are led through under pressure, the device shows a roller 1 , which 

1 5 consists of two waltzing elements 3 ordered behind each other on a common rigid 
axis 2. 

Hubs 4 of the waltzing elements 3 run by means of ball bearings 5 on disks 6, 
these are kept on the axis 2. The axis 2 is formed in a frame 8. The surfaces of the 

20 waltzing elements 3 are created out of cylinders 19. The roller 1 shows a cutout 
on the scale, in this cutout a heating element is tightly integrated, in which the 
heating element shows a heating surface, which comes outside of the roller 
surface, and therefore contacting the film-web. Therefore a seal/cut element 9 is 
integrated between the waltzing elements 3, this is equipped with a wire element 

25 10 (figure 3) made from a flat resistance wire. 

Insulating washers 20 opposite the cylinders separates the seal/cut element 9. The 
wire element 10 is supplied by electrical power, which heats up the heating 
element. In this case the film-layers lay on each other and are welded together in 
30 order to create a film tube. 

In the sealing area 11, the diameter of the wire element 10 is proportionally not 
much more (here approximately 1 mm.) than the diameter of the roller. This 
ensures that the film web is pressed to the roller, by leading it through the roller 
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5 elements, and therefore in contact with the wire element. 

The foil tube 7 contacts the wire element 10, in an angular range of 135°, before 
the outside diameter of the wire element 10 enlarges at a cutting edge 12, in this 
figure an enlargement of approximately 2 mm. 

10 

The sealed partial tubes are separated out from the foil tube at the cutting edge 12. 
The cutting edge 1 2 is therefore part of a cutting element, which is cutting in the 
middle of the sealed seam. It attaches to the heating element with the cutting edge 
1 2 in extent direction of the roller. In addition, the wire element 1 0 forms a seal/cut 
15 element with the seal area 11 and the cutting edge 12. The roller 1 is kept on the 
axis 2 by means of a guide 1 5 in which the disks 6 are screwed together against 
the axis 2. 

For the fine-adjustment the complete axis 2 can be moved by a thread rod 13 
20 attacking at the end wall with hand wheel 14 in an axial direction. So the position 
of the sealed seam can be moved within the foil tube. By using another hand 
wheel 16 a pair of sprockets 17 moves sprocket 18, which is fixed on axis 2. With 
this device axis 2 can be turned in order to change the length of contact with the 
film web and the sealing area 1 1 . 

25 

Depending on adjustment, the foil tube 7 reaches the seal area 1 1 at a later point. 
By changing the length of the seal way, the heat influence on the foil will also be 
changed. As figure 2 shows, one pulley 21 each, is ordered in front and behind of 
the roller 1, which lead (arrow A) the film web 3 over the pulley 21 a, and leaves 
30 (arrow B) the device as sealed and partially cut tubes. 

Also the situation of the seal cut element can be recognized together with seal area 
1 1 and cutting edge 1 2. For safety reasons the device is partly surrounded by a 
container 22. In this execution example the pulleys 21 have a diameter of 80 mm, 
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5 and the roller with the integrated seal/cut element has a diameter of 180 mm. The 
roller with the integrated seal/cut element can be adjusted in both directions for 
approximately 25 mm. 

The seal station can be rotated to be able to adapt the contact between the film 
10 and the seal station to the line speed and foil thickness. The unit is completely 
encapsulated and provided with a tube-connection to be able to siphon any 
potential smoke. Temperature regulation and transformer are put in a separate 
control cabinet. 

1 5 Although the invention has been described with reference to a particular embodiment, 
this description is not meant to be construed in a limiting sense. Various 
modifications of the disclosed embodiments as well as alternative embodiments of the 
invention will become apparent to persons skilled in the art upon reference to the 
description of the invention. It is therefore contemplated that the appended claims 

20 will cover any such modifications or embodiments that fall within the scope of the 
invention. 
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